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This analysis is based on data derived from the records of 510 men and women aged 60 to 89 years who were examined consecutively at the Rutherglen Consultative Health Centre for older people (Anderson and Cowan, 1955) .
The blood pressures were estimated to the nearest even number using a mercury manometer with standard cuff with the subjects resting on an examination couch. The two readings noted were systolic blood pressure as the highest level at which successive sounds were heard, and diastolic blood pressure as the point where the loud clear sounds change abruptly to the dull and muffled sounds (Standardization of Methods of Measuring the Arterial Blood Pressure, 1939) .
In each instance the blood pressure was recorded by two observers A and C. One of the observers recorded the blood pressure approximately one minute after the other with the manometer cuff remaining in situ but completely deflated between readings; with each consecutive subject the observers took it in turn to be first. This procedure resulted in the 510 subjects forming a subgroup of 255 where A read first and C second, and a comparable group of 255 where C read first and A second. In the subsequent script these two groups will be identified as A1C2 and C1A2 respectively.
The difference between the first and second readings was stated to be positive or negative depending on whether the second reading was greater or less than the first, for example, if the first blood pressure recording (Al or Cl) is 170 mm. and the second reading (A2 or C2) is 180 mm. the observer difference is + 10 mm. Table I shows the means with their standard errors and the standard deviations of the frequency distributions of the observer differences A1C2, C1A2, and both combined. Comparing the findings of systolic and diastolic blood pressure, these averages, which are all negative in sign, are all of The averages of the observer differences ClA2 for systolic and diastolic blood pressures are all of greater negative value than the corresponding averages for the observer differences A1C2 (Table I) .
RESULTS
The subtraction of the average of the observer differences AlC2 from those of ClA2, which is an index of the observer error effect as between observers A and C with the time sequence influence removed, is significant at three times the standard error of the difference between the comparable means (2f6 mm.±081) for systolic, but is not significant for diastolic blood pressure (08 mm.+048).
A study of the systolic observer difference distributions in Table II shows that when the observer (Table III) and thus differ significantly. The correlation coefficients of the second recordings of systolic and diastolic blood pressure with respect to their observer differences are 011770-04 and 0211004 respectively. With increase in blood pressure, there is an approximation of the negative difference means to zero, and in the uppermost part of the blood pressure ranges the averages are positive in sign (Table IV) . The regressions of the difference means in relation to the blood pressure ranges are linear for systolic and diastolic blood pressure (the variance ratios are 1 8 and 05 respectively). The 05 per cent level of significance of the variance ratio is 2-09.
DISCUSSION
The negative observer difference averages indicate that when the blood pressures of a series of subjects are recorded by one observer reading shortly after another observer there is a fall in average blood pressure. The fall has two components, namely, an observer error and changes due to time sequence between recordings. Furthermore, (1) the observer error is significant for systolic but not for diastolic blood pressure, (2) the means of the observer differences A1C2 and C1A2 and both combined are least for diastolic blood pressure. Thus the criterion of blood pressure that can be recorded by two observers with the greatest accuracy is diastolic blood pressure. In general, the decline in blood pressure occurring when a second reading is taken shortly after the first is small. The change on average is -3 0 mm. for the systolic, and-0 -5 mm. for the diastolic blood pressure.
In the upper part of the blood pressure range, there is an increased chance of the second observer reading higher than the first observer. A second reading immediately after the first and by a different observer is not thought adequate evidence for discussing how much the blood pressure changes with repeated readings. Nevertheless this occurrence may parallel the findings of McWilliam and Kesson (1913) who, in a study of systolic blood pressure with reference to the influence of the arterial wall, observed on occasion people in whom a repetition of blood pressure recording produced an increase in blood pressure. They suggested that this positive response was due to a defective functioning of the normal mechanism that compensates for alteration in peripheral resistance.
SUMMARY
The observer error in the recording of blood pressure by two observers has been assessed with reference to 510 men and women aged 60 to 89 years.
In this series, the average fall of the blood pressure criteria that occurs when the second observer records the blood pressure shortly after the first observer is very small, 3 0 mm. for the systolic and 0 5 mm. for the diastolic blood pressure. The observer error is significant (2-6 mm.+081) for the systolic but is not significant (0*8 mm.±045) for the diastolic blood pressure. In addition, the frequency distributions of the recordings of the two observers differ significantly for systolic and diastolic blood pressure.
